domains, must take seriously these lessons from early front-runners, like Hofstede and Denison, 47 to understand the dichotomy of fulfilling leaders needs for aggregated, leading indicators of 48 culture change progress and developing meaningful and trustworthy measurement tools. 49 (Guldenmund, 2000) discusses this dichotomy specific to the people safety culture domain. He 50
postulates that assumptions are often made that organizations are homogeneous and can be 51 evaluated using an organization-wide, generic questionnaire survey but that this approach can be 52 risky and virtually meaningless as organizations are highly heterogeneous and made up of formal 53 and informal working groups (Guldenmund, 2000) . This suggests that other approaches are 54 needed to understand the heterogeneity of organizations which are typically made up of sub-55 groups and macro-cultures (Schein & Schein, 2017) . 56
Theoretical framework 57
To link the food safety domain with existing models for organizational culture, safety 58 climate/culture, and food safety climate/culture, Jespersen et al (2017) developed a theoretical 59 framework based on eight existing cultural evaluation models (Ball, Wilcock, & Aung, 2009; De 60 one approach at the expense or to the exclusion of the other, is destructively parochial and results 116 in often incomplete or even inaccurate explanations and by extension, wrongly focused research. 117
In the data analysis phase triangulation offers several benefits: verification of overlapping 118 results, validation of quantitatively generated constructs through comparison, opportunity to 119 probe and investigate potential causes of discrepancies due to instruments or misrepresentation 120 of data, and clarity of ambiguous and provocative replies or questions (Floyd, 1993) . and provided the researcher access to total 21 plants. The companies varied in sizes from total 141 three manufacturing sites to over 100 per company. Products manufactured by the companies 142 varied as well from prepared meats, canned vegetables, milk power, and cheese. To reach 143 saturation in qualitative research there are various guidelines regarding sample sizes (Creswell, 144 1998; Denzin & Lincoln, 2011) . For this triangulation study, one plant from each company was 145 sampled and three data sets were collected from each plant (Table 1) . 146 Table 1: Sources by plant and data type  147   Plant ID  1  2  3  4  5  Self-assessment responses  63  14  10  15  71  Performance documents  5  1  6  5  3  Semi-structured interviews  2  2  2  2  2   148 The authors believe this sample size to be large enough to obtain a result that could help 149 test the hypothesis that triangulation provides a more comprehensive evaluation of culture than 150 relying on a single method. Three data sets were; food safety culture maturity self-assessment 151 responses, food safety documents, and semi-structured interviews with plant leaders (Figure 2 ).
153
Each method was selected to provide as much data possible on the same phenomenon -154 food safety culture -to counter weaknesses in each other method, to gain depth of 155 understanding and to make use of already existing data e.g., food safety documents. 156
Methods strengths and weaknesses 157
Three methods were selected for the study of triangulation (Figure 2 ). These three were 158 selected as they were believed to collectively minimize the method weaknesses of the individual 159 methods and provide complementary data from the plants under investigation based on the 160 strengths and practicalities of each. Strength and weaknesses of each of the three methods are 161
Method 2: Performance documents:
Qualitative NVivo content analysis
Method 3: Semi-structured interviews:
Method 1: Self-assessment scale:
Quantitative SPSS Analysis
Food Safety culture evaluation discussed to illustrate how each method can mitigate weaknesses in others through method 162 triangulation. Method 1-Scale: The strengths of scales or survey are that they are simple and 163 straightforward methods for respondents to share knowledge, they provide generalizable 164 information, and maintain respondent anonymity. The weaknesses are that data are affected by 165 the characteristics of the respondents, there can be a gap between respondents' actual beliefs and 166 attitudes to the responses, low response rates that can make it difficult to know if the results are 167 representatives of all groups, and insincere responses can be hard to detect (Denzin, 1970 ; 168 Robson, 2011) . Method 2 -Performance document content analysis: Strengths of content 169 analysis are data gathering is virtually unobtrusive, low cost, can be used non-reactively, and 170 data can relatively easy be generated for longitudinal analysis. The weaknesses of this method 171 are potential difficulty in locating content relevant to the research questions, that it is limited to 172 analyzing records and information that others have decided were worth preserving, and it is 173 ineffective for testing causality as such content analysis can be used to say what is present but 174 not why (Berg, 2012; Robson, 2011) . Method 3 -Semi-structured interviews: Strengths of semi-175 structured interviews are the ability to follow up on leads, providing a moving trail of 176 investigation based on the respondents answer. They are especially suitable for collecting data 177 of sensitive topics because of interviewers ability to investigate underlying motivations, and 178 capture non-verbal clues that can help better understand the verbal responses. The weaknesses 179 are quality of data is highly dependent on the skills and experience of the interviewer, internal 180 consistency can be difficult to demonstrate due to lack of standardization, interviews are time 181 consuming, it can be difficult to penetrate a groups language and mechanisms of symbolisms, 182
and there can be a resistance for the interviewee to "tell it all" (Berg, 2012; Brinkmann, 2015; Holstein, 1995; Robson, 2011 Australia. Sub-nodes were deduced through literature review and induced throughout the coding 216 process. Each document was imported into NVivo and all documents were coded by two 217 researchers. 218
Content analysis of semi-structured interviews. 219
Semi-structured interviews with senior plant leader and senior food safety leader were 220 arranged through the participating company sponsors. Invitation to the interview was sent via 221 email from the lead researcher and logistical detail arranged directly with the plant leader. 222
Interview questions were shared in advance with the interviewees and informed consent obtained 223 for each interview. All interviews were recorded and each audio file transcribed and codified to 224 ensure anonymity of the interview and uploaded to NVivo for content analysis. The same coding 225 framework was used for the interview files as the food safety documents ( to ensure validity of data. The process consists of two checks for consistency evaluated through 233 calculation of percentage pairwise agreement. (Neuendorf, 2002) argues that the goal for 234 pairwise agreement in social sciences often are .8 but that .9 levels are most appropriate. This 235 higher threshold level has also been suggested to account for some weaknesses in this method 236 (Lombard, Snyder-Duch, & Bracken, 2002) . Based on these references the standard for this 237 research for pairwise agreement level was set to .9 (90% agreement). Detailed research questions 238 were defined (step 1) and a coding framework was deduced (step 2) and translated into NVivo 239 nodes and sub-nodes (step 3). The framework was an important component as it connects the 240 coded data to the theoretical framework and the research domain. Following this, coders were 241 trained (step 4) and two documents coded by same coders (step 5). The results were analyzed by 242 detailed review of verbatim data to look for similarities and differences between coders. A 243 decision was made to go back to the coding framework and update with addition of sub-nodes 244 and to go back to the test documents for recoding (step 6). Following this loop, the decision was 245 made to carry on with the full document coding as coders were considered "consistent" based on 246
another detailed verbatim review (step 7). Midway discussions between coders allowed 247 comparison of experience, and discussion of coding difficulties and issues. These results led to 248 another rework of the two selected documents and finalization of the 30 documents (step 8). 249
Finally, the data was analyzed to derive information to answer the RQs (step 9). 250 "…yes, so we have some proactive and mainly reactive plethora of data, all manual…everything 265 is manual, right" this verbatim sample would be tagged as a stage 3 statement "knowing." 266 Taking another example, "…this company has never had a recall. I can't be the one that lets that 267 happen…" this verbatim sample would be tagged as a stage 2 "reactive" statement. In this way, 268 all codes were reviewed and placed in stage of maturity with best fit and an aggregated mean 269 score calculated from proportions of coded results in each stage. The triangulation allowed for 270 interpretation of findings for similarities, differences, identifying relationships, extracting 271 themes, and creating generalizations and to ensure that strengths and weaknesses of each method 272 were offset.
Results 274

Self-assessment results. 275
Differences in overall, aggregated maturity ratings through the self-assessment scale for 276 the five plants in the sub-set are not statistically significant for the overall maturity F (4,182) 277 = .273, p =.895 (Table 3) . 278 comes from differences in scoring of sub-nodes "Measures, metrics, and KPIs" and "Mission, 304
Vision, and Goals". Coder B coded 52.1% more in the "Measures" than coder A and Coder A 305 coded 40.3% more in "Mission" than Coder B. In addition, in "Recall, recalls, withdrawals" 306 Coder B coded 32.5% more than Coder A, the sub-node "Measures", where verbatim data show 307 that Coder B coded any "metric" e.g., LM Product 0%, whereas Coder A was looking for 308 measures taken to improve. Sub-node "Mission" verbatim shows that Coder A coded any 309 paragraph or statement leading to direction or priority of the organization. Coder A also included 310 any reference to "policy" which Coder B did not. Sub-node "Recall" verbatim show that Coder 311
A coded any paragraph with the word "recall" whereas Coder B coded paragraphs that indicate 312 recall as a potential outcome of a situation or environment. The differences between coders were 313 reviewed by both coders, discussed, and where needed, amendments were made to increase 314 clarity of application of the coding framework. What is driving similarity between leaders and employee risk awareness and change, 343 communication, and responsibility? The revised sub-nodes help get closer to some of the 344 manifest data in the texts analyzed. For example, original sub-node was worded as 'mission, 345 vison, and goals' this lead to significant discrepancy between coder A and B (figure 5). By 346 revising this sub-node to two sub-nodes 'direction' and 'goal' the coders were able to meet the 347 standard of 90% agreement and the content coded provided more clarity as for how the 348 organization set both direction and goals or not. In other words, more accuracy in coding by 349 individual coders was gained using these revised sub-nodes and this allowed not only better 350 consistency between the coders but also more detail to be identified from the data, thereby 351 adding to the overall analysis of an organizations food safety culture maturity. 352 
Content Analysis comparison -performance documents and interviews 361
A comparison of data from the performance documents and interview transcripts was 362 completed to investigate if method triangulation increases the validity and 363 quality/trustworthiness of food safety culture evaluation (Figure 9 ). Except for audit reports 364 which include reproduction of requirements from respective standards, performance documents, 365 mean word count ranges between 767 -1,986 per document depending on document type 366 compared to interview transcripts mean word count between 4,601 -7,369 per transcript 367 depending on function. Food safety and Quality interviews were generally longer than 368
Manufacturing. As such, it was to be expected that content of the interview transcripts was more 369 detailed and targeted for the purpose. The chart shows that more content was coded in the 370 interviews than in the performance documents except for the dimension "people systems." This 371 is interesting as most of the documents submitted for analysis were technical in nature e.g., audit 372 reports, meeting minutes, and inspection reports. Still these documents provide valuable data 373 related to people systems, specifically rewards and celebrations, teams, knowledge, and learning. 
376
Plant discrimination -method triangulation. 378
The triangulation analysis revealed a difference between and within plants. Based on the 379 coding consistency and discrimination it was concluded that the coding process is a valid method 380 for evaluating food safety culture. Based on this conclusion three scores per plant were plotted 381 on the maturity model (Figure 10 ). This shows some disparity both within and between plants. that mean maturity for all plants was generally higher when assessed through the self-assessment 420 scale ranging from 3.06 -3.18. The results from the semi-structured interviews were closer to 421 the self-assessment scale for two plants and lower than the self-assessment scores for the other 422 three plants. It was also found that results from the food safety and quality leader interviews 423 generally rated maturity higher than that for manufacturing leaders. The findings from the two 424 functions were found to be significantly different both in maturity assessments and amount of 425 textual data. Mean maturity scores derived from the textual data were the lowest of the three 426 measures except for one plant. In general, more action content (e.g., tasks, follow up) wascaptured in the textual data and this was to be expected given the original purposes of the 428 documents e.g., meeting minutes and inspection reports. 429
A coding framework was applied to derive data via content and textual analysis. The 430 framework was consistently applied by two researchers within 90% agreement except for two 431 dimensions; Values and Mission and Risks and Hazards. This difference called for clarification 432
and better definition of the sub-nodes e.g., "mission" this sub-node is better defined as 433 "direction" and can include content related to mission, vision, strategies and generally where a 434 specific direction for food safety is documented. In the Risks and Hazards dimension it was 435 found that one coder coded very specific words e.g., hazards, CCP. It is worth noting that this 436 coder has a long and detailed background in defining hazard and risk management strategies and 
